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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Footwear 
Sectional Committee, had been approved by the Chemical Division Council. 


Initially there was a standard on protective gaiters IS 2472 : 1969 ‘Specification for protective gaiters’. However, 
the Committee members had proposed for withdrawal of the standard stating that the product is no longer used. 
Thus, the standard was withdrawn in 1994 by Chemical Division Council. 


Later on, in view of the request received from Indian Railways for reinstatement of the standard on Protective 
Gaiters, the Committee decided to develop a standard on protective gaiters takings assistance from withdrawn 
standard IS 2472 : 1969. 


Several accidents causing injury to feet and leg of workers engaged in blast furnace, steel melting shop and 
foundry have been reported due to the splashing of molten metals, entering through the openings of boots. Protective 
gaiters made of fire-proof fabric help in protection of such accidents. 


In this standard, the use of asbestos cloth which is comfortable and offers protection against splashes of molten 
metals when worn on the boots have been prescribed as the material for outer layer of gaiters. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2: 1960 ‘Rules for rounding off numerical values (revised) . The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
PROTECTIVE GAITERS — SPECIFICATION 


1 SCOPE 


This standard prescribes the requirements, methods of 
sampling and test for protective gaiters, used in 
conjunction with leather safety boots and shoes to 
protect workers against splashes of molten metal while 
engaged in blast furnace, cast house of steel melting 
shop. 


2 REFERENCES 


The standards listed below contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All the standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of these standards. 


IS No. Title 
196 : 1966 Atmospheric conditions for 
testing (first revision) 
578 : 1985 Full chrome upper leather (third 
revision) 
1720 : 1978 Specification for cotton sewing 


threads (first revision) 

1989 (Part 2) : 1986 Leather safety boots and shoes : 
Part 2 For heavy metal industries 
(fourth revision) 


3840 : 2011 Specification for lining leathers 
(third revision) 
3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in 3.1 and 3.2 shall apply. 


3.1 Asbestos — It refers to a set of six naturally 
occurring silicate mineral having thin fibrous crystal, 
with each visible fiber composed of millions of 
microscopic “fibrils” which can be released by abrasion 
and other processes. Hydrous magnesium silicate 
serpentine mineral identified as chrysolite and having 
the general empirical formula Mg,Si1,0, (OH), 15 most 
common among these six fibrous minerals. 


3.2 Protective Gaiters — Special type of safety leg 
coverings worn over the boots by workers engaged in 
heavy metal industries such as iron and steel industries, 
as a means of protection against splashes of molten 
metals. 


4 REQUIREMENTS 
4.1 Shape, Design and Dimension 


The gaiters shall be made to the pattern, shape, 
dimensions and design shown in Fig. 1. 


4.2 Material 


Protective gaiters shall be made from the material 
specified in 4.2.1 to 4.2.8. 


4.2.1 Outer Layer 


Asbestos cloth shall be closely woven and weigh not 
less than 810 g/m? The fabric shall be free from metallic 
wire and shall conform to the requirements given in 
Table 1. 


Table 1 Requirements of Asbestos Cloth 
(Clause 4.2.1) 


SI Characteristics Requirements 
No. 
(1) (2) (3) 
i) Thickness, mm, Min 2.0 € 0.1 
ii) Number of threads per decimeter: 
a) warp 5442 
b) weft 3842 
iii) Weave Plain 


4.2.1.1 The asbestos material used for outer layer shall 
not contain more than 2.5 percent hygroscopic moisture 
and shall not lose more than 25 percent of its weight 
on ignition when tested according to methods 
prescribed in Annex A. 


4.2.2 Inner Lining 


Chrome tanned, sheep or goat, natural colour lining 
leather conforming to Type 3 of leather prescribed in 
IS 3840. 


4.2.3 Reinforcing and Binding Leather 


Full chrome tanned plain grain leather preferably black, 
conforming to IS 578. 


4.2.4 Leather Laces 


Each gaiter shall be provided with a pair of leather laces, 
one 60.0 77? cm and the other 80.0 7? cm in length, 
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Size of Gaiter A B C D E F G 
Small 
Medium 360 330 220 215 150 95 150 
Large 370 340 240 245 170 95 170 


All dimensions in millimetres. 


Fic. 1 PROTECTIVE GAITER 


4.0+ 0.2 mm in width and 1.75 to 2.00 mm in thickness. 


The laces shall be made from fat liquored and dubbin- 
treated chrome tanned leather conforming to IS 578 
and shall have an ultimate breaking load of 20.0 kg 
when tested according to Annex B. 


4.2.5 Hooks 
Rust-proof metallic hooks with reinforcing pieces. 
4.2.6 Eyelets 
Aluminium, boot eyelets, preferably black. 

NOTE — These are generally known, in trade, as No. 2 Eyelets. 
4.2.7 Thread for Stitching 


Cotton sewing thread conforming to variety No. 15 and 
16 of IS 1720. 


4.2.8 Buckles 


16 mm, nominal width, mild steel double roller buckle, 
nickel plated. 


4.3 Components 


The various components of gaiter shall comply with 
the requirements prescribed in Table 2. 


4.4 Manufacture 


4.4.1 The gaiter shall be manufactured in three sizes, 
namely, small, medium and large. The small size shall 
be capable of being used with boot sizes 5 to 7, medium 
size with boot sizes 8 to 10 and the large size with boot 
sizes 11 to 13 [see IS 1989 (Part 2)]. 


4.4.2 The gaiter shall be cut in three vertical panels of 
each of the asbestos cloth outer layer and the inner 
lining sheep or goat chrome tanned natural colour lining 
leather so as to ensure snug fitting of the gaiter over 
the safety boots. 


4.4.3 The portion of the components to be joined with 


IS 16922 : 2018 


each panel shall be evenly skived to prevent a bulky 
joint. 

4.4.4 All the outer and inner lining panels shall be joined 
together by a butt-joint seam. The two butt-joints shall 
be reinforced by stitching 12 mm wide panel reinforcing 
leather strips. Before joining the inner and outer layers, 
all the layers shall be evenly stuck together by an 
adhesive. 


4.4.5 The heel and toe reinforcing leather pieces shall 
be stitched over the two panel reinforcing leather strips 
by one row of stitching. 


4.4.6 A 65 mm wide chrome leather piece specified 
in 4.2.3 shall be stitched on the inside of the back leather 
lining (see 4.2.2) along the length by two rows of 
stitching 15 mm apart so that the hooks can be centrally 
positioned in between these two seams. This leather 
piece shall be positioned over the panel in such a way 
that a 50 mm wide portion remains on the inside and 
remaining 15 mm portion is folded on the outside layer 
of asbestos and then secured on the outside by one row 
of stitching. 


4.4.7 The front panel side shall be reinforced by a 
chrome leather piece specified in 4.2.3, 35 mm wide 
along the length, half portion being folded on the 
outside asbestos layer specified in 4.2.1 and the 
remaining half on the inside chrome tanned sheep or 
goat leather specified in 4.2.2. This piece shall be 
secured by two rows of stitching 10 mm apart. 


4.4.8 The top and bottom edges of the gaiter shall be 
bound with leather (see 4.2.3) strips 25 mm wide so 
that half portion of the binding leather portion falls on 
the inside and the other half on the outside. Both the 
top and bottom binding leather pieces shall be secured 
by one row of stitching. 


4.4.9 All loose ends of stitching threads shall be 
properly secured and all the seams shall be hammered 
flat. 


Table 2 Material and Thickness Requirements of Various Components of Gaiters 


(Clause 4.3) 

SI Component Material Thickness, mm 

No. ри Ц 
Min Max 

а) (2) (3) (4) (5) 

i) Outer layer Asbestos cloth 1.9 

ii) Inner layer Vegetable — tanned sheep or goat lining 1.0 1.5 

leather 

iii) Toe reinforcing piece Plain grain chrome leather, preferably black 1.3 1.8 
iv) Heel reinforcing piece do 1.3 1.8 

v) Top, sides and bottom binding pieces do 0.8 1.0 
vi) Panel reinforcing pieces do 0.8 1.0 
vii) Point-piece do 1.5 2.0 
viii) Buckle chape do 1.5 2.0 


NOTE — For point-piece and buckle chape, chrome leather should be cut out preferably from the butt portion. 
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4.4.10 Two eyelets specified in 4.2.6 shall be fixed on 
the bottom of the back panel at a distance of 40 mm 
from the side edge measured from the centre of the 
eyelet and at a distance of 15 mm from the bottom edge 
of the panel measured from the bottom edge and the 
bottom eyelet. The two eyelets shall be 10 mm apart 
from edge to edge. One eyelet shall be fixed at the top 
of the back panel at a distance of 45 mm from the side 
(measured from the centre of the eyelet) and 10 mm 
from the top edge of the gaiter to the edge of eyelet. 
All eyelets shall be properly cleaned without distortion. 


4.4.11 Six hooks shall be attached on the back panel in 
a straight line. The top hook shall be positioned at a 
distance of 12 mm measured from the edge of the top 
eyelet and the bottom hook also at the same distance 
of 12 mm from the edge of the second eyelet. 


4.4.12 Eight hooks shall be attached on the edge ofthe 
front panel. The top hook at a distance of 10 mm from 
the edge of the gaiter and the bottom hook also at a 
distance of 10 mm from the edge of gaiter as shown in 
Fig. 1. 


4.4.13 The buckle and buckle chape shall be stitched 
on the front panel over the asbestos layer by one row 
of stitching with the buckle pointing downward as 
shown in Fig. 1. 


4.4.14 The point piece shall be stitched on the other 
side of the gaiter over the asbestos layer, by one row of 
stitching. 


4.4.15 The positioning of the eyelets, hooks, buckle 
chapes and point piece shall be correctly done in 
accordance with the position of each indicated in Fig. 1 
for each of the small, medium and large gaiters. 


4.5 Each gaiter shall be provided with two laces as 
specified in 4.2.4. 


5 MARKING 


5.1 Each gaiter shall be marked with the size, name of 
the manufacturer or trade-mark, if any, and the year of 
manufacture. 


5.2 BIS Certification Marking 


Each gaiter may also be marked with the Standard 
Mark. 


5.2.1 The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standard Act, 2016 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
use of the Standard Mark may be granted to 


manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 


6 PACKING 


The gaiters shall be packed in pairs as agreed to between 
the purchaser and the supplier. 


7 SAMPLING AND CRITERIA FOR 
CONFORMITY 


For the purpose of ascertaining the conformity ofa pair 
of gaiters in a consignment to this standard, the scale 
of sampling and the criteria for conformity shall be as 
prescribed in Annex C. 


8 TEST METHODS 


8.1 Before cutting out different test-pieces from gaiters, 
inspect all the pairs of gaiters for visual and tactile 
characteristics selected in accordance with col 3 of 
Table 3 in Annex C for all dimensional and material 
requirements specified in 4. 


8.2 Carry out tests according to Annex A for 
requirements of asbestos cloth prescribed in 4.2.1 by 
cutting test pieces of 10 cm x 10 cm from the sample 
drawn according to col 7 of Table 3 in Annex C. 


8.2.1 Measure the thickness of asbestos cloth with a 
thickness gauge of dead weight type having a circular 
presser foot, graduated in millimetres. Take the average 
of three measurements. 


8.3 Cut test pieces from lining, reinforcing and binding 
leather directly from the sample of pairs selected in 
accordance with col 7 of Table 3 in Annex C and carry 
out tests for compliance as per 4.2.2 in accordance with 
IS 3840; and compliance as per 4.2.3 in accordance 
with IS 578. 


8.3.1 Wherever possible, tests shall be carried out on 
the test pieces cut out from the material of the opened 
out pairs of selected gaiters. Where not possible, the 
test shall be carried out on separate pieces of material. 
For this purpose, the manufacturer shall provide a 
suitable piece of material identical in quality with the 
material used in the manufacture of gaiters. 


8.4 Test leather laces for breaking load according to 
Annex B. 


8.5 Carry out tests on threads for compliance of 4.2.7 
in accordance with the test procedures specified in 
IS 1720 on separate lengths of threads. 


8.5.1 For this purpose, manufacturer shall provide about 
200 cm of threads in each variety which are identical 
in all respects with the thread used in the manufacture 
of gaiters. 
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ANNEX A 
(Clauses 4.2.1.1 and 8.2) 
TEST METHODS FOR ASBESTOS CLOTH 


А-1 DETERMINATION OF MOISTURE 
CONTENT 


A-1.1 Outline of the Method 


The moisture content of the material is determined by 
heating a test portion of the sample at 105 + 2°C and 
finding the loss in weight between the initial and final 
weights of the test portion, which is expressed as a 
percentage on the original test portion. 


A-1.2 Number of Tests 


Carry out the determination on three specimens cut from 
different portions of the material. 


A-1.3 Apparatus 


The drying unit shall be thermostatic drying oven with 
a suitable vent for escape of moisture. The material 
shall be kept on a chicken gauge, protected from direct 
radiations of heater and kept in such a way that no part 
of the material is above 110°C. 


A-1.4 Procedure 


Cut a specimen weighing not less than 25 g from the 
material and weigh accurately. Dry the material in an 
oven maintained at a temperature of 105 + 2°C till 
constant weight is obtained. 


A-1.5 Calculation 


Moisture content, — Wi -M i00 


percent by weight W, 


where 


W, = weight in g of the material taken for test, and 


W, = weight in g of the material obtained after 
heating in the oven. 


A-1.6 Report 


The mean of results on the three specimens shall be 
taken as the representative value of the moisture content 
as received, present in the specimen of the material. 


A-2 DETERMINATION OF LOSS ON IGNITION 
OF THE MATERIAL 


A-2.1 Outline of the Method 


A known quantity of the material is ignited at 800 to 
810°C for a known time, cooled, weighed and the loss 
on ignition is calculated on the original sample. 


A-2.2 Apparatus 


A-2.2.1 Furnace — Thermostatically controlled 
electrically heating furnace which is capable of being 
held at a temperature between 800 and 810°C. 


A-2.3 Procedure 


A-2.3.1 Weigh two test portions (not less than 5 g) each 
representative of each lot or unit sampled. Place the 
test portions in crucibles which have been previously 
heated to 800 to 810°C for 1 h, cooled in desiccators 
and weighed to the nearest 0.001 g. Dry the test pieces 
to constant weight at 105 to 110°C and record the 
weight to the nearest 0.001 g. Subtract the weight of 
the crucible to obtain the oven-dry weight of the test 
portion (W). 

A-2.3.2 Place the crucibles containing the test portions 
in the furnace and heat for not less than 1 h at 800 to 
810°C. Remove the test portions from the furnace, and 
cool in a desiccators to room temperature. Weigh and 
subtract the weight of the crucible to obtain the weight 
of the ignited asbestos (W,). 


A-2.4 Calculation 
Calculate the loss in weight on ignition as follows: 


Loss on ignition, percent by weight -Pm 
also A-2.3.1 and A-2.3.2). w 


(see 


A-2.5 Report 


Report the average loss on ignition of the two test 
portions tested. 
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ANNEX B 
(Clauses 4.2.4 and 8.4) 
METHOD FOR DETERMINATION OF BREAKING LOAD OF LACES 


B-1 TEST SPECIMEN 


B-1.1 For the purpose of this test, a length of lace of 
65 cm, cut from each test sample shall constitute the 
test specimen. 


B-2 CONDITIONING OF TEST SPECIMENS 


B-2.1 Prior to test, the test specimens shall be 
conditioned in a standard atmosphere at 65 + 2 percent 
relative humidity and temperature of 27° + 2?C (see 
IS 196) for at least 24 h. 


B-3 APPARATUS 


B-3.1 A constant-rate-of-traverse type tensile strength 
testing machine (preferably power driven) of 
appropriate capacity, the speed of the moving clamp 
of which is equal to 450 + 30 mm/min, shall be used 
for this test. 


B-4 PROCEDURE 


B-4.1 Mount one test specimen on the testing machine, 
keeping the distance between the clamps equal to 60 
cm. Start the machine and carry the test to rupture. Note 
the breaking load of the test specimen correct to the 
nearest kilogram. 


B-4.2 Repeat the test with the remaining specimens. 


NOTE — The test shall take into account only the actual breaks 
which occur clear off the grips of the machine. Should rupture 
occur within 10 mm of either grip at less than specified breaking 
load, the specimen shall be discarded and another specimen 
tested. 


B-5 REPORT 
B-5.1 Report the breaking load in kilograms. 


ANNEX C 
(Clauses 7.1, 8.1, 8.2 and 8.3) 
SAMPLING AND CRITERIA FOR CONFORMITY 


C-1 SCALE OF SAMPLING 
C-1.1 Lot 


All gaiter pairs in a consignment belonging to the same 
size, pattern, and batch of manufacture shall constitute 
a lot. In case the consignment covers a number of sizes 
and patterns, the gaiter pairs having the same pattern 
and manufactured by the same process shall be grouped 
together to constitute a lot, irrespective of size. 


C-1.2 Samples shall be selected and examined for each 
lot separately for ascertaining the conformity of the 
gaiters to the requirements of this standard. 


C-1.3 The number of gaiter pairs to be selected from 
any lot shall depend on the size ofthe lot (that is, number 
of gaiter pairs in the lot), and shall be in accordance 
with col 2 and 3 of Table 3. 


C-2 METHOD FOR SELECTING GAITERS 


C-2.1 Gaiters to be selected from the lot (see C-1.3) 
shall be chosen at random. In order to ensure the 
randomness of selection, a random number table as 
agreed to between the purchaser and the supplier, shall 
be followed. 


C-2.2 In case a random number table is not available, 
the gaiters may be selected from the lot in the following 
manner: 


Starting from any gaiter pair in the lot, the pairs shall 
be counted as 1, 2 etc,...... ,up to r and so on, in one 
order. Every rth pair thus counted shall be withdrawn 
to constitute the sample, where r is the integral part 
of N/n (N and n being the lot size and sample size, 
respectively). This procedure may be stopped as soon 
as the required number of pairs is obtained. 


Table 3 Scale of Sampling and Permissible Number of Defectives 
(Clauses 8.1, 8.2, 8.3, C-1.3, C-3.1,C-3.2.1, C-3.3 and C-3.3.1) 
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C-2.3 When the gaiter pairs in a lot are packed in 
different bundles, a suitable number of bundles (not 
less than 30 percent of the total in the lot) shall be first 
chosen at random. From each of the bundles so chosen, 
an approximately equal number of pairs shall be picked 
up from its different parts so as to obtain the required 
of pairs. 


C-3 CRITERIA FOR CONFORMITY 
C-3.1 Visual and Tactile Characteristics 


All the pairs drawn under C-1.3 shall be first examined 
for visual and tactile characteristics. If the number of 
pairs of failing to satisfy the requirements for these 
characteristics is less than or equal to the corresponding 
permissible number of defectives given in col 4 of 
Table 3, the lot shall be declared to have satisfied the 
requirements for these characteristics. If, however, the 
number of defective pairs exceeds the permissible 
number, the lot shall be deemed as not conforming to 
the requirements for these characteristics. 


NOTE — In the case of those lots which have been found 
unsatisfactory in accordance with C-3.1, all the gaiter pairs in 
the lot may, depending upon the agreement between the 
purchaser and the supplier, be inspected for these characteristics 
and the defective ones replaced. 


C-3.2 Dimensional Characteristics 


The lot which has been found satisfactory as in C-3.1 
shall next be tested for dimensional characteristics 
without the opening up of the gaiters. 


C-3.2.1 The pairs for this purpose shall be taken from 
those already tested for visual and tactile characteristics 
and found satisfactory. The number of pairs to be taken 


SI No. of Gaiter Visual and Tactile Dimensional Characteristics Chemical and Physical 
No. | Pairsin the Lot Characteristics Characteristics 
(№ Sample Permissible No. of Sample Permissible No. of Sample Permissible No. of 
Pairs Defectives Pairs Defectives Pairs Defectives 
(n) (n) 
(1) (2) (3) (4) (7) (8) 
: As agreed 
1) Up to 20 8 0 tò 
between 
ii) 21-50 12 1 the 
purchaser 
and 
iii) 51 - 100 20 1 {һе 
supplier 
iv) 101 - 300 32 2 
v) 301 - 500 50 3 
vi) 501 and above 80 5 


is given at col 5 of Table 3. These pairs shall be taken 
at random and tested for the dimensional characteristics. 
If the number of pairs failing to satisfy the dimensional 
requirements is less than or equal to the corresponding 
number given in col 6 of Table 3, the lot shall be 
declared to have met the requirements for dimensional 
characteristics, otherwise not. 


C-3.3 Chemical and Physical Characteristics of the 
Components 


The pairs having been found satisfactory for 
dimensional characteristics (see C-3.2) shall be finally 
tested for the chemical and physical characteristics of 
the components by opening up of the gaiters. For this 
purpose, the pairs shall be drawn at random as per col 7 
of Table 3. These pairs shall then be opened up and 
tested for chemical and physical characteristics of the 
components as specified in this standard. 


NOTE — For chemical analysis, the test sample should be 
prepared by mixing the cuttings from both the units in a pair. 


C-3.3.1 The lot shall be considered to have satisfied 
the requirements of chemical and physical 
characteristics if the number of defective components 
and/or the number of test results failing to meet the 
chemical and physical requirements is less than or equal 
to the corresponding number given in col 8 of Table 3. 


C-3.4 A lot shall be accepted as conforming to this 
standard if it satisfies the requirements of the visual, 
tactile, dimensional, chemical and physical 
characteristics of the gaiters, and also satisfies the 
requirements for laces and threads specified in 4.2.4 
and 4.2.7 respectively on the sample submitted 
separately by the supplier alongwith the gaiters. 
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